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nation. This indicates that the U.S. has not always asked for a Japanese 
military buildup. The U.S. position on this issue has undergone broad changes. 
Likewise, U.S. world policy could change in the future. I believe that it 

will change. The world is now stepping into a multipolar era and, under such 
circumstances, the containment policy against the Soviet Union is impossible, 
however hard we might try. Therefore, it would not be wise for Japan to be 
dragged into such U.S. policies at present. I believe that Japan should con- 
ceive its own independent national security. 


[Okamura] Before further proceeding with this discussion, I would like to ask 
Director General Ito two questions. Now, let us study the sealane chart 

here. In short, at the recent Hawaii meeting, the Japanese side indicated that 
it would protect the 1,000 nautical mile sealanes--th@ Southeast sealane aiid 
the Southwest sealane--with a supposed width of 200 or 300 km. However, the 
U.S. side reportedly expressed a different view. It asked Japan to defend a 
broad tan-shape sea zone between the Southeast and Southwest sealanes. The 
other question concerns my understanding that the Defense Agency plans to pro- 
tect about 200 million tons of imports--one-third of less than 600 mili‘on 
tons of the estimated annual import shipments--in the event of an emergency. 
Is this true? 


[Ito] It is a purely military question whether the defense should be limited 
only to the sealane belts or the entire fanshape sea zone should be protected. 
We would like to have competent experts discuss this question in the future. 

I suppose that there would be varied options over this issue. I cannot answer 
the question in a generalized manner at present. I would like to entrust the 
question to the experts concerned. As I have already mentioned, as a nation 
which is surrounded by sea, it is natural for Japan to defend its waters. To 
this end, it is true that we are making some numerical calculations as you have 
just said. These calculations were begun several years ago by a branch under 
the chief of staff of the Maritime Self-Defense Force. Based on the then eco- 
nomic data, the branch figured that Japan imports, on an aveiage, 600 million 
tons annually and that she should have naval defense capabilities strong enough 
to ensure import of at least 1/3 of that amount in times of emergency. It is 
true that the Defense Agency is making those calculations, but they still re- 
present an estimate and have not yet developed into a definite and entire 
program for the Defense Agency. They will be included in future studies and 
discussions. 


[Okamura] Direct General Ito, as has been pointed out by Mr Yamakawa, in a 
fundamental sense does Japan's sealane defense not represent a shift of re- 
sponsibility from the United States in compliance with U.S. world and Far 
East strategies? It is really disturbing to think that we have to prepare 
against forces in Vladivostok. How should the Japanese Government respond to 
a possible U.S. demand that, in the event of an emergency, Japan block its 
three straits? What do you think? 


[Ito] I am frequently asked the same question. As director general of the 
Defense Agency or as the man in charge of national defense, I am in the 
position to have the most frequent contacts with U.S. officials dealing with 
defense matters. It is certain that we receive various requests from the U.S. 














side. However, [| always tell n that an has ma restrictive conditi 
to consider, including public opinion and the stem historical fact that we 
are the only country which actually suffered from the atomic bomb. Needless 
to say, the United States understands Japan's position. In this sense, it is 
not totally true that Japan is being dragged into U.S. strategies as has often 
been alleged in various publications we have our say whenever it is necessary. 
As has been praised by Mr Saeki and ochers, the Japanese delegation laborious- 
ly explained the positicn of Japan to the U.S. side at the Hawaii meeting, 
where the U.S. side made very stem requests of Japan. I hope that there will 
be no misunderstanding this regard. In this context, it is solely to de- 
fend Japan that we discussed the issues of the three straits and sealanes. 
It is an exercise of our right to self-defense that we discuss aad formulate 
better operational programs and ask the United States for support where we 

ive in sufficient capabilities. We have repeatedly stated this. At this 
liscussion, someone referred to what happened to the seamen's union in the 
past. We would like to defend our sealanes in the event of emergency, without 
forcing the past painful sacrifices on the seamen's union. ve will make ef- 
9frts not to repeat such past sufferings. Our purpose is to have a kind of 
deterrent power which can foil, in advance, the intention of a country to 
strike at our sealanes, should there be such a country. Accordingly, the 


question of blockadiny, ft} three st 
Sidered only if such blockade is 
will not discuss the question simpl 

specially, the question of blockad 


and that 
necessary tor 
y because ti 


ing the three 


of Vladivostok may be con- 
Japan's self-defense. We 
United States presses for 
straits is, saliently, a 


+ 


international question; 1 beiieve this question is a serious political one, 

which must be handled with extreme prudence. 

[Okamura] Mr Maruvama, I want to change the subject. During last ar's 
Japan-l'.S. consultations in Hawaii, the United States reportedly made a request, 

which considerably exceeded the defense level envisaged in the 1983-193/ de- 
fense buildup plan and the defense program outline. In your opinion, can sea- 
mes out to 1,000 nautical miles be defended with the level of defense ecn- 
isaged the 1983-1983 defense buildup plan and the defense program outline? 

| Maruyama! yince the de nse progran itline is mainly based on a peacetime 

1ation, if we thead, sav 10 years ahead, or beyond 1987, the last vear 

of the 1983-1987 det. buildup plan, I think, in my personal opinion, that 
the level ot defense envisaged by tie outline and the buildup plan are in- 
3u ient » have te me up with an ropriate plan. 
ur air defense Nability over sea i totall insufficient. As is often 

pointed out bac ires have been deploved, and the recent Falklands dis- 
ite between britai 0 reentina underscored t! ‘reat threat posed to 
Lip wv aircraft. This recuires us to recaicuiate *he figures. 

[Okamura! Director General Ito, Mr Meruyama has just pointed out that the 1983- 
? defense uild plan and the preset let Yroyram outline are insufficient 
or t lefense ot sealanes, part lar] rom an air defense point of! 

Jiew. What is your own ‘inion. irthermore, there is the "l percent of 
NP" ceiling fense outiays wi was adopted at a cabinet meeting in 19/7¢ 

What do you think of this ceiling 








[Ito] Before answering vour question, I would lik. to clarify one thing: 
earlier, I mentioned Valdivosteck, accidently repeating the name after Mr Yama- 
kawa had mentioned it. As far as the Detense Agency is concemed, it has not 
the slightest intention of blockading Viadivostok. 1 want to stress that our 
concept of purely defense capail ilities does not stretch that far. 


What we are aiming at is a basic defense capabi. ~y, and this, I believe, is 
being graduzliv understood by the public, thanks to explanations by Mr Maru- 
r 
J ns 


yama and by other means. We want to achieve the level of def which is 
absolutely necessary for Japan in peactime as soon as possible. We seek to 
attain that level at the end of the 1983-87 defense buildup plan, under the 
defense program outline. It will be vervdifficult to completely attain this 
goal tor fiscal and various other reasons. So we are trying to attain most of 
it. The nature of defense is such that it is impessible to be 100 percent 
complete in every aspect. What we need is steady, unceasing efforts. The 


. 


1983-1987 defense buildup plan is one of the goals for these efforts. 


As tor the 1 percent ceiling, the cabinet decision on this ceiling is very 
important, as “repeatedly pointed out by the prime minister and myself. So we 
have to abide by it. On the oEner hand, it is our duty, as defense officials 
to achieve a defense capabil which is reliable in the eyes of the public. 
The 1983-1987 defense buildup ¢ olan is the fruit of our efforts to integrate 
these two requirements. It is our jud igment that there is no need to change 
during the plan period the cabinet decision on holding de‘ense outlays below 
l percent of the GNP. When it comes to a question of how much the plan can 
contribute to sealane defense, we cannot sav that it will ensure 100 percent 
sealane defense, just as there is no way of achieving perfection in defense, 
but we believe that we will be able to defend our sealanes in considerable 
strength. 


[Okamura] Mr Maruyama, we understand that earlicr 6 million tons of cargo is 
carried into Japan, mostly by foreign ships or chartered foreign ships. If 
the Japanese self-defense forces use arms to cope with attacks on these for- 
eign ships, or the Japanese SDF react to an attack on the 7th Fleet, does 
this represent an exercise of the right of collective defense? 


[Maruyama] I understand the academic arguments presented by scholars. Some of 
them argue that a warship Nn an extention of territory, and if Japan 
defends a warship of another country, it will mark the first step toward 
exercisine the right of collective self-defense. Even some government offi- 
cials hold this view. When a country is attacked by a third country and if 
its ally comes to its aid, this represents an exercise of the right of collec- 
tive self-defense as defined by the UN Charter. In the case of Japan, if it is 
attacked bv a foreign country, the United States is duty bound to defend Japan. 
On the other hand, if the United States is attacked by a third country, Japan 
is under no obligation to defend the United States. The Japan-U.S. security 
reaty is basedonthis principle. Therefore, if Japan joins in an action 
connected with defending the United States, it may be said that Japan opted 
to exercise the right to collective self-defense. 








» an attack which takes place within 1,000 miles c Japan, consti 
iggression against Japan. So defending Japanese territory represents an 
exercise of Japan's inherent right to individual self-defense. Since the 
United States cooperates in this defense, I believe that the allegation about 
violation of the constitution is groundless if the matter is considered 


broadly and reasonably. 


imowever 


[Okamura] Defense Agency Director General Ito, what do you think of Mr Maru- 
yama'’s interpretation? Article 5 of the Japan-U.S. security treaty deals 
with an armed attack on territories under the administration of Japan. What 
is your interpretation of the Japanese SDF's reaction to an attack on the 

7th Fleet, when viewed from the standpoint of the right to collective self- 
defense? 


[Ito] We take the stance that an action taken for Japan's self-defense, when 
Japan is attacked does not violate the constitution or fall within an exer- 
cise of the right to collective self-defense. 


[Okamura] Director General Ito, when do you think the current joint study on 
sealane defense will reach a conclusion and how the conclusion will be ren 
flect in Japan's defense policy? 


[Ito] Our working-level officials have just returned, and preparations will 
soon be undertaken. So I cannot say now when the conclusion will be reached. 
As for the question of what will happen as a result of the study, some aspects 
may be taken into our defense policy and others may not. The question will 
be considered when the time comes. The purpose of the study is not to reflect 
its results in our defense policy. We plan to approach the study with the 
Stance I mentioned earlier. 


[Okamura] Thank you very much. 


‘SO: 4105/205 








SCIENCE AND TECHNOLO 


MITI TO STUDY LONG-TERM SPACE DEVELOPMENT PROGRAM 


[okyo JPE AVIATION REPORT-WEEKLY in Fnglish No 585, 25 Aug 82 pp 8-9 
. Text | he Ministry of International Trade and Industry (MITI) 


will set up a task torce in its Machinery and Information 
Industries Bureau possibly in early October to study a long- 
term vision for Japan's outer space industry, especially 
software technology for outer space utilization, 


The task force, tentatively named the Space Industry 
Vision Committee, is expected to map out the vision by March 
19843. Under the vision, MITI will proceed with development 
of software technology as well as rockets, satellites and 
other hardware in order to solidify the Japarese outer space 
industry. 


Japan has launched more than 20 satellites since 1970, 
while the space industry's annual sales have reached ¥100,000 
million, according to a report worked out by an advisory body 
to the bureau's director-general in April 1981, But the 
lapanese industry's technological toundation is said to be 
less competent than in kurope and the United States. Further- 
more, its market is smaller and more barriers exist against 
its introduction of foreign technology. 


Aithough Japan's advanced electronics technology has 
sharply improved its satellite Know-how, it is far behind 
other industrialized nations in developing software or ways 
to utilize outer space, 


lhe task force, consisting of space development experts, 
will study new ways to tise outer space, projected 1O to 20 
vears ahead, and also how to produce industrial needs based 
on tlreat projection, lhose factors will he incorporated into 


the longeterm vision, 


specif 1 « ways to mse outer Space wot ld 1trie lide Japan's 


cooperation with foreign nation: in launching maritime 


observation satellites, neh cooperation could lead to 








internat ional 1eN\ elopment of Maritime resources, japan now 
plans to launch such satellites on its own, 


Other wavs would include how to effectively use data 
collected bv meteorological satellites, 


NASDA TO LAUNCH TEST SATE:LITE AUG, 26 


ihe National space Development Agency (NASDA) will 
launch an engineering test satellite, named the EIs>-lLI1l, 
from its Tanegashima Space Center on Aug. 26 for the purpose 
of establishing basic technology for future large satellites, 


\mong the satellites which Japan launches on its own, 
the Frs-IIl is the first one to adopt the three axial attitude 
control system, 


The launching booster will be the ninth and last \N-1 
rocket, NASDA started using the N-l rocket five years ago. 











SCIENCE AND TECHNOLOGY 


RADIOWAVE ABSORBING CONSTRUCTION MATERIALS STUDIED 
Tokyo SERAMIKKUSU in Japanese Jul 82 pp 530-536 
[Article by Ken Ishino, TDK Electronix , Led] 
[Text] 1. Introduction 


As a result of the concentration of the population in urban centers 


accompanying the high degree f economic growth, there has been a trend 
toward high-rise nstruction in order to utilize land area more effectivel’ 


and this trend ha caused the emergence of TV gehost interference as a matter 


of utmost concern to it iwellers. 


As shown in Figure 1, TV reception interference due to construction can be 
lassified into two groups: 1 reflection phenomenon resulting from the 
reflection of radio waves from the walls of buildings in the so-called 
host interference’ behavior, and a phenomenon in which radio waves are 
»bstructed to cause “building shadow interference." It is said that the 
average number of households which experience building shadow interference 


is 20-30 per building, while the number of households experiencing ghost 
interference is estimated to be several hundred. ‘?? At the same time, 
buildin jhadow interference is considered to be created by reflected radio 
waves dormant in the wall rather than the obstruction and weakening of radio 
waves. This is why the structure itself is the main problem which has to 
be considered in any countermeasures for TV reception interference. 











Figure 1. Mechanism of ghost generation. 


Key : l. vormal radio wave 2. Reflected radio wave 
§. RV transmission station 4. Region of reception interference 
(gi ost) due to reflected waves 
». Reception area in shadow 
of building 


6. Construction le Surface of construction 
8. TV wave 9. Normal picture image 
LO. mage with reflected wave 

ll. Steel reinforcing (radio wave reflector) 


i2. Concrete wail (radio wave transmitter) 

l3. Radio wave retlection from a structure is created when radio waves 
ire incident on reinforcing steel or iron aggregate within the 
structure. 

14. Interference reception of radio waves (ghost) is generated when 
normal waves broadcast by the station and reflected waves from 
structures and other sources are received. 


TV ele trona ‘netic Waves possess diffractior ind reofle rion propert ‘ pust 
is light. As a result, when ‘V waves traversing free space strike against a 
medium unlike free space such as a metal plate, reflective phenomena are 
created just ase with Light the magnitude of this reflection is determined 
vy the degree to which the electromagnetic properties of this medium differ 


from those of free space. 


ome electromagnetic wave reflection properties of representative building 


materials are listed in Table l. 











Table lL. 'V wave reflection rate of building material. 


(f = 100 MHz) 
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Key: 1. Metal plate 
2. Concrete (with steel reinforcement) 
3. Concrete (with no reinforcement) 
4. Glass 
5. Ceramic tile 
6. Mortar 
7. Ferrite magnetic absorber 


Radio wave absorbers usually are effective countermeasures for attenuating 
reflected radio waves. For example, antenna experiments conducted within a 
room and measurements of incident interference removal property demonstrated 
that the placement of radio wave absorbers on the walls of a room prevented 
reflection from the walls and was very effective in creating a chamber opaque 
to radio waves close to that of an apparently limitless space. On the other 
hand, no material has been developed which has good weather resistance and 
of sufficient thinness for outdoor use, and the development of new material 
which selectively absorbs radio waves is awaited. The countermeasures to 
date have been limited to CATV type localized efforts. 


Professor Suetake and colleagues at the Tokyo Institute of Technology focused 
on magnetic properties in the high frequency region of the oxide ceramic 
"ferrite," which is one of the ceramic materials, and conducted a series of 
studies on their use as magnetic radio wave absorbers, as a result of which 
they demonstrated that ferrite cau be placed in thin layers on the walls of 
a small radio wave opaque room and display excellent radio wave absorbing 
property (6-8). Based on these results together with the weather resistance 
and thin layer forming property of ferrite, they directed their attention to 
the reassessment of ferrite as a building use radio wave absorber, and 
practical experiments were conducted on various aspects mainly at NHK 
buildings (9-11). 


As a result of these researches, the first effort in the world to put into 
practice on a practical scale countermeasures to prevent ghost interference 
was made on a sewage treatment plant (five stories aboveground, height 25 
meters) constructed in the Inada District of East Osaka by the Osaka Urban 
Prefecture 2 years ago. As shown in Figure 2, the ghost interference area 
involved roughlv 300 households between 250 meters and 590 meters (about 250 
meters east of the Senya River) east of the building. NHK took cost 
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whereas ghosts were so strong befere the tile installation that “watching 

['V became too difficult,” the ghwst problem could essentially be ignored once 
the tile was installed. As a result, a maintenance fee became unnecessary, 
compared to CATV which resorts to the use of cables, and there was no need 
to conter wath diiferent individuals; atteution was renewed on the use of 
ferrite as a radio wave absorber for building use. 


this paper will introduce the subject of radio wave absorbers for building 
use for resolving the radio wave interference problem considering mainly 


eoat is a Radio Wave Absorber? 


tadio wave absrober refers to a material which absorbs radio waves and 
attenuates the waves almost completely or essentially does not reflect these 
waves, and a material which causes loss in electromagnetic energy (radio 
waves) no matter which mechanism takes place. 


Carbon is known to be a material which causes resistance loss and has long 
been used in this role; carbon powder supported by some suitable material 
(such as polvurethane foam) has found practical use as an electromagnetic 
wave absorber. This type of electromagnetic wave absorber is light in 
weight and also displays electromagnetic wave absorbing property over a wid 
range in wavelengths. On the other hand, a thickness of about 1.5 meters is 
necessary in the high frequency of VHF TV and its weather resistant property 
is rather poor, so that its application has been limited to indoor use. 


\ new electromagnetic wave absorber was developed as a material which causes 

loss in elecgromagnetic energy in the form of ferrite. Its thickness for 

ise in the VHF band ranges between 4 mm and 10 mm, and a thickness of rough]: 
1/200 that of the carbon absorber will suffice in the design. 

\t the same time, the physical properties of ferrite, shown in Table 2, are 

ilar to those of tile for external use. Some of the reasous ferrite tile 
drew attention as Ost countermeasure material in the construction trade 


ire tne Coinness afic iperior weatherbility of the same order as regular tile. 











Key: ] [tem 
2. Characteristic value 
3. DC resistivity 
+. Density 
5. Transverse rupture strength 


6. Compressiv strength 

7. Thermal expansion coefficient 
5. Thermal conductivity 

9. Specif ix eat 


lO. Moisture absorption rate 
ll. More than |! Yo Ne: m 


lil. Design Methods for Ferrite Radio Wave Absorbers (11) 


fhe basic structure of a ferrite radio wave absorber is illustrated in 

Figure 4. A number of 100 x 100 mm ferrite tiles are pasted close together 
on a metal plate. The reason for this mstruction is that this design 
enables a total synthetic refiection close to 0 in the multiple reflection 
model. This is an extremely simple type; the meahanism for attenuating radio 


waves is illustrated in model manner in Fieure 5 (a) and (b). 
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Figure 5. Operation model of a ferrite radio wave absorber. 


Key: | Surface of construction 

Ze Steel reinforcement 

}. Concrete 

+. Radio wave absorbing tile 

>». TV waves 

6. Reflected component from TV wave absorbing tile 

7. Component transmitted (with attenuation) through radio wave 
absorbing tile and refelcted by steel reinforcement 

5. Components (1) and (2) cancel each other and prevent reflected 


radio waves 


This is t« iy, the incoming radio waves (TV waves) incident on the wall 


surface made up of ferrite tiles are separated into a primary reflection wav: 


component which is reflected from the ferrite tile surface and a component 


that is a transmitted radio wave which penetrates to the interior of the 


‘ ‘ 


ferrite tile. The transmitted wave is reflected by a reflecting body at 


the 


back face of the ferrite and is attenuated through ferrite loss as it becomes 
a secondary reflected wave and is radiated from the ferrite surface. As seen 


in Figure 5 (b), the amplitudes of these pirmary and secondary reflected 
Waves are the same, and wiv 
annihilate each other and result in 0 reflection. This condition is 

determined by the multiple magnetic susceptibility ATs lr’ - jur"), the 
magnetic loss (tan Se AUr"/ r'), and the thickness of the ferrite tile. 


absorbing ferrite tile that was developed is 7.5 
a 


The thickness of the Vi} 


mn, and the radio wave absorbing properties of the type shown in Figure 


‘mn their vhase difference is 180°C, the two waves 


are 
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horizontally polarized manner. That is to say, the electric field component 
is propagated perpendicular to the earth's surface. 


Directing attention to this polarized wave characteristic, the “drainboard 
type radio wave absorption wall" construction in which ferrite tiles are 
pasted close together in the directior of the magnetic field, as illustrated 
in Figure 7 (a), becomes possible. Open spaces at the rate of about 35 
percent in the direction of the electric field have been found permissible by 
adjusting the thickness of the ferrite tile, by which means reflection 
attenuation of the order of 20 d8 or more can be assured. In this type of 
construction it is also possible, in addition to fixing the tile simply with 
adhesive, to use a metal channel to hold tne tile mechanically, as illustrated 
in Figure 7 (b). An example of a curtain wall construction based on this 
design which was test produced as a radio wave absorbing wall is illustrated 
in Figure 8. 
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Figure 7. Construction of continuous magnetic field type 
(drainboard type) radio wave absorption wall. 


l. Direction of magnetic field 

2. Metal plate 

3. Ferrite tile 

4. Cap plate 

5 Direction of electric field 

6. Space ratio = b/(a + b) x 100 (7) 


nev: 





\ l ) ‘73254 
2 bel?) 
Cj —— }—— 
2 = -- 
Pau@osr: rm D =e 
' = oe a - t - —_*a.fA— = 
one’? nas) (é ) vw =, 


Figure 8. Curtain wall radio wave absorbing wall. 














Key to Figure 8: Il. 12 ¢t ferrite tile 
2. Paint 
3. 1.2 t stainless 
4. Adhesive: epoxy family 30 
5. M4 screw 
6. M6 bolt 
7. 1.6 t galvanized iron 


2. Concrete Composite Radio Wave Absorbing Wall 


The electric properties of concrete vary with the moisture content, but they 
generally are in the range of 5-7 dielectric constant. At a thickness of 
about 20 mm, waich is the thickness commonly used, there is only about 10 
Percent reflection of VHF waves. On the other hand, where reinforced concrete 
is involved, the steel reinforcement becomes a reflector, and the concrete 
begins to assume the role of a perfect reflector just as a metal plate. A 
lattice type stee! reinforcement forms a reflecting body when the spacing 
(pitch) is very small compared to the wavelength. A pitch of about 200 mm 
represents the limit at which this type construction can serve as a reflector 
f VHF (this depends on the effective spacing of the steel reinforcement in 
case of a double re ‘forcement with mutual offset). 


In order to place ferrite tile on reinforced concrete to serve as a radio 
wave absorbing body, the steel reinforcement should be treated as a completely 
reflecting body, and a dielectric material with dielectric constant of 5-7 
(concrete in this case) should be sandwiched between the ferrite tile and the 
reflecting body in a composite construction that needs to be adopted in the 
design. Even in this type of construction, the control of the thickness of 
the ferrite tile makes possible the design of a superior radio wave absorbing 
wall. For example. assuming a concrete wall thickness of the ferrite tile 
should be 10 mm. One example of this construction is the precast concrete 
type radio wave absorbing wall suitable for curtain wall construction for use 
in high-rise construction as shown in Figure 9. 





Figure 9. Precast concrete type radio wave absorbing wall. 


Kev: l. Metal cnannel 
ya Ferrite tile 








3.  Three-Layer Radio Wave Absorbing Wall 

\ design which takes into consideration weatherability, wind pressure 
resistance, and external appearance of a direct outer wail for medium 
high-rise construction is that of a three-layer type radio wave absorption 
wall in which the ferrite tile is sandwiched between asbestos-calcium silicate 
hoards. An example is shown in Figure 10. Asbestos-calcium silicate boards 
are used to hold the ferrite tile between them, and a reflector also serving 
as reinforcement in the form of 0.8 mm thick aluminum plate is pasted on the 
back side. Another asbestos-calcium silicate plate (6 mm) of very high 
reliability is placed on the surface of this panel to further improve the 
weatherability and strength. This construction results in about 5 dB less 
performance compared to ferrite tile by itself, but adequate radio wave 
absorption property (about 15 d3) has been obtained (12). 





Figure 19. Three-layer radio wave apsorption wall. 


ney: 1. Asbestos-calcium silicate plate spacer 10.2 mm 
. Asbestos-cement-calc .m silicate plate 6 mm 
3. <Asbestos-calcium silicate plate 6 mm 
4. Ferrite 10 mm 
»9. Countersunk bolt 6 mm or more 

6. <Asbestos-calcium silicate plate 20 mm 

7. Aluminum place 0.8 mm 
V. Concluding Statements 
The impact on today's information-oriented society by TV through its news, 
education, and entertainment areas is immeasurable; the new construction 
material introduced here which incorporates radio wave absorption property 
is not simply a construction material of the type used in the past but can 
be used to improve this information medium. The oxide magnetic material 
ferrite” which is widely used in information equipment as a loss and high 


lielectric constant material in the high frequency region is now being 
reassessed as construction material and is also an illegitimate offspring 
in .ois information oriented society. 


Construction material with radio wave absorbing property can be represented 
by concrete, which has been in wide use for a long time. Some examples are: 
spherically shaped granular inorganic material into which carbon black or 

iron carbonyl powder mixed is pasted cver followed by a cement mortar f anilv 











compound type sticky adhesive to form black or board type radio wave 

absorber for construction use (13); ferrite particles with the mean particle 
Size greater than 604m nixed in as one component of the concrete aggregate 
which has been reported (14); and the recent report of the use of carbon fiber 
or carbon beads to form concrete type radio wave absorbing material with 
compressive strength greater than 250 kgf/cm- (15). 


This paper was directed at TV ghost interference prevention countermeasures 
centered mainly on radio wave absorbing material; however, this problem is 

not limited to TV ghosts, but also applies to shipping radar pseudo images 
which plague the Honshu-Shikoku ferry; the reflection problem from structures 
is a major social problem covering a wide range of TV frequencies. The 
construction materials problem similar to the dynamics and structural science 
requirements of the past requires new designs which incorporate characteristics 
such as those relating to radio waves which together with the development of 
new materials point the way to the subjects to be taken up in the future. 
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